WHAT IS CLAIMED IS: 

!• I An optical signal processing device comprising: 

an bptical demultiplexer having an input port and a 
plurality bf output ports, said input port being adapted 
to accept WDM signal light obtained by wavelength 
division mlltiplexing a plurality of optical signals 
having different wavelengths; 

an obtical multiplexer having an output port and a 
plurality ofc input ports; 

a plurality of optical paths for respectively 
connecting said plurality of output ports and said 
plurality ot input ports; 

at least one delay adjuster provided on at least 
one of said! plurality of optical paths; 

a detfector for detecting the modulation-phase of at 



least one o 



said plurality of optical signals; and 
a controller fo^ controlling said delay adjuster 
according tcl sjkid modjalation-phase detected by said 
detector- 

2. An optical signal processing device according 
to clai m 1 , Lur ther coi^ ci sing an op ti cal modulator 



connected tol said output port of said optical multiplexer 
for performing intensity modulation according to an RZ 
signal havinjj^the same bit rate as that of each of said 



44 



pl/if^ity of optical signals. 

, . 3, Hn optical signal processing device according 
tp claim 1, Wherein said detector comprises: 

an optlical filter for passing an optical signal 
having a reference wavelength; 

a circuit for regenerating a reference clock 
according to said optical signal passed through said 
optical filte]-; 

a tunabjLe optical filter for passing an optical 

an arbitrary wavelength; 
a circuit for regenerating a clock according to 
said optical s:.gnal passed through said tunable optical 



signal having 



filter; and 

a phase 



comparator for comparing the phases of said 



reference clockjand said clock. 

4. An optical signal processing device according 



to claim 1, whenein saisd^Ttetector comprises; 

a tunable lopti/al filter for passing an optical 
signal having an larbfLtra/]!^ wavelength; 

a circuit for regene^^ating first and second clocks 
according to a ^'^"^'^^ optical signal having a first 
wavelength passed ^hrough said tunable optical filter and 
a second optical signal having a second wavelength passed 
through said tunable optical filter, respectively; and 
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a |phase comparator for comparing the phases of said 
first and second clocks. 

5. 1 An optical signal processing device according 
to claim 1, wherein said detector comprises: 

an pptical filter for passing an optical signal 
having a reference wavelength; 

a circuit for generating a reference clock 

according to said optical signal passed through said 

optical filjter; 

a tunable optical filter for passing an optical 
1 

signal having an arbitrary wavelength; 

a ciJcuit for regenerating a clock according to 
said opticai signal passed through said tunable optical 
filter; and 

a phase comparator for comparing the phases of said 
reference clock and said clock. 

6. Ani og^ical signal processing device according 
to claim 1, sJid detector comprises: 

a pulsf^-iag^t source for generating reference pulse 

light; 

an optical filter for passing an optical signal 
having an arbitrary wavelength; and 

1 

a gain saturation device for accepting said optical 
signal passed through said optical filter and said 
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reference pulse light; 

said controller comprising a circuit for 
contrG^riiing said delay adjuster so that the average power 
of l]kaHt output from said gain saturation device is 
reduced. 

^ An optical signal processing device according 

to claim wherein said reference pulse light has a 
clock frequency 1/N (N is a natural number) times the 
clock frequency of each of said plurality of optical 
signals. 

An optical signal processing device according 
to claim 1^ further comprising means for detecting the 
distribution of pulse heights of each of said plurality 
of optical signals according to the average power of said 
light output from said gain saturation device. 

J. An optical signal processing device according 
J^o claim 1, wherein said detector comprises: 

/a first optical filter for passing an optical 

/ 

signal having a first wavelength; 

a second optical filter for passing an optical 
signal having a second wavelength; and 



'igain saturation device for accepting said optical 
sfghaJ/| passed through said first optical filter and said 
Optical signal passed through said second optical filter; 
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said controller comprising a circuit for 
controlling said delay adjuster so that the average power 
of light output from said gain saturation device is 
reduced • 

10. An optical signal processing device according 
to clai[ii 1, wherein said detector comprises: 

a pulse light source for generating reference pulse 

light; 

an optical filter for passing an optical signal 
having an arbitrary wavelength; and 

a saturable absorption device for accepting said 
optica] signal passed through said optical filter and 
said reiferen^e^ulse light; 

sai^l cc^troller comprising a circuit for 
controllirk^^idydelay adjuster so that the average power 
of light output from said saturable absorption device is 
increased. 



. An optical signal processing device according 
to claims/, wherein said reference pulse light has a 
clock frequency 1/N (N is a natural number) times the 
cloc k frequency of eac h o f said plurality of optical 



signals . 



to c 



An optical signal processing device according 
laim^^^p< further comprising means for detecting the 
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distribution of pulse heights of each of said plurality 
of optical signals according to the average power of said 
light output from said saturable absorption device. 

13. An optical signal processing device according 
to^claiii 1, wherein said detector comprises: 

fa first optical filter for passing an optical 
signali having a first wavelength; 

a second optical filter for passing an optical 
signal having a second wavelength; and 

a saturable absorption device for accepting said 
1 signal passed through said first optical filter 
/and said optical signal passed through said second 
optical filter; 

said controller comprising a circuit for 
^n^olling said delay adjuster so that the average power 
of Mgjjt output from said saturable absorption device is 
increased. 

\ 14. An optical signal processing device according 
to clJim 1, wherein said delay adjuster comprises at 
least two optical waveguides having different optical 
engths-TN^and at leag t two optical switches for 



^path__ 

switc Jing/saii at least two optical waveguides. 



no/ saijt 



^ ^tical signal processing device according 

to claim 1, whWin said delay adjuster comprises a 



I 
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member having a piezoelectric effect, an optical fiber 
wouni around said member, and a variable voltage source 
for applying a voltage to said member. 

16. An optical signal processing device comprising 
a phase adjusting section and an all-optical regenerating 
sect -on, said phase adjusting section comprising: 

an optical demultiplexer having an input port and a 
plurality of output ports, said input port being adapted 
to accept WDM signal light obtained by wavelength 
division multiplexing a plurality of optical signals 
haviig different wavelengths; 

an optical multiplexer having an output port and a 

plurality of input ports; 

a plurality of optical paths for respectively 
connecting said plurality of output ports and said 
plurality of input ports; 

at^east one delay adjuster provided on at least 
one) of s^id pl)urality of optical paths; 

I datector for detecting the modulation-phase of at 
leJst(one/Af said plurality of optical signals; and 

a coi%oller for controlling sa id del ay adjuster ^ 

according to said modulation-phase detected by said 

1 

detector. 



